In this study, we compare a physician's malpractice risk in a year to their risk adjusted average spending in the previous year. We did not compare the probability of a claim in a year to spending in that same year because of concerns that there could reverse causality. That is, the presence of an event resulting in a malpractice claim in a year could alter that physician's practice patterns, which could bias the relationship between malpractice risk and spending in unforeseen ways. By comparing malpractice claim rates in year t to spending in year t-1 we ensure that the spending is not driven by the actual presence of a claim.
However, using spending in the previous year as our measure of the intensity of a physician's practice style assumes that practice styles and spending are consistent over time. If physician spending is simply random across years, then spending in year t-1 may be poorly correlated with spending in year t, and it is unclear why we might find an effect of spending on malpractice risk. Potentially worse, if there is significant mean reversion we might see that spending in year t-1 is negatively correlated with spending in year t and we could be overstating the relationship between spending and malpractice risk.
To verify that physician spending patterns are consistent over time, we sorted physicians into quintiles of spending in year t (as in Table 2 in the text) and then computed their mean spending in year t+1. If physician practice patterns persist over time, we expect that physicians in higher quintiles of spending in year t also have higher mean spending in year t+1. In general, we find that physicians with higher spending in year t do indeed have higher spending in year t+1 (eTable 1). Consider the top row, which reports results for internal medicine physicians. Physicians in the bottom quintile of spending in year t have the lowest mean spending in year t+1. Each quintile the spending in year t+1 is approximately $2,000-$5,000 higher than the previous quintile. Spending is higher in each quintile in year t+1 than year t, which is not surprising given overall growth in spending over time. Overall, this relationship holds across the other specialties. The magnitude of the increase varies across quintiles and across specialties, but overall there is a clear, positive relationship between spending in year t and spending in year t+1.
In addition, we conducted several additional sensitivity checks to verify the robustness of the results. These included: testing whether our results were consistent when we included hospital fixed effects to control for systematic differences in patient characteristics and/or malpractice risk across different types of hospitals (e.g., community hospitals compared to academic medical centers) (eTable 2); using a continuous, linear measure of resource use as opposed to categorizing physicians into quintiles (eTable 3); analyzing the impact of various spending lags, e.g., 2-year and 3-year lags rather than 1-year spending lag (eTable 3); restricting our analysis to hospitalization data from 2000 to 2008, allowing 5-6 years follow-up for malpractice claims to be closed and therefore appear in our data (eTable 4); and defining malpractice incidents only among claims closed within a 6-year period (eTable 5). These last two checks were done to test the assumption that 4-5 years after alleged malpractice incident would be enough for the majority of malpractice claims to be closed for physicians for whom we had spending data in 2009. In general, our core findings are robust across all of these specification checks, though the magnitude and statistical significance of the individual coefficients may vary. (10, 447) 12,324 (12, 396) 14,160 (14, 238) 16,200 (16, 283) 17,995 (17, 088) Notes: Quintile of adjusted hospital spending was computed at the physician-year level, within specialty. The mean spending in year t and year t+1 in each quintile was computed by averaging across all physicians in these spending quintiles in year t and year t+1, respectively. eTable 2-Estimated effect of increased physician spending on subsequent malpractice risk, model with hospital-specific fixed effects Notes: It is possible that average resource use by physicians and the probability of malpractice suit may differ between non-teaching and teaching hospitals or for-profit and not-for-profit hospitals, which could confound our analysis. We addressed this issue for each specialty by estimating the association between adjusted physician-level spending and subsequent malpractice incidents, including hospital-specific fixed effects. For each specialty, this analysis therefore compared rates of subsequent malpractice incidents between high-and low-spending physicians within the same hospital. The above table demonstrates that the association between physician spending and subsequent malpractice risk is robust to the inclusion of hospital-specific fixed effects.
eTable 3-Estimated effect of increased physician spending on subsequent malpractice risk, using continuous measure of physician spending various lags Notes: Our baseline analysis estimated the association between malpractice incidents and 1-year lagged physician spending (which was categorized into quintiles). This table reports the results of analyses that assessed the sensitivity of our findings to instead using a continuous measure of physician spending. The model was estimated with various lagged spending measures (1-year, 2-year, and 3-year lags). Notes: Our baseline estimates of physician spending were based on hospitalization data from 2000 to 2009 and closed malpractice claims data available until December 2013. We had therefore assumed that 4-5 years after an alleged malpractice incident would be enough for the majority of malpractice claims to be closed for physicians for whom we had spending data in 2009 (note physicians with a malpractice incident in January 2009 would have nearly 5 years for a claim to be closed in order to appear in our database). We assessed the sensitivity of our findings to this assumption by restricting our analysis to hospitalization data from 2000 to 2008, thereby allowing 5-6 years follow-up for malpractice claims to be closed and therefore appear in our data. The above table reports the results of analyses with physician fixed-effects.
eTable 5-Estimated effect of increased physician spending on subsequent malpractice risk, within-physician analysis restricted to malpractice claims closed within a 6-year period Notes: Our baseline estimates of physician spending were based on hospitalization data from 2000 to 2009 and closed malpractice claims data available until December 2013. We had therefore assumed that 4-5 years after an alleged malpractice incident would be enough for the majority of malpractice claims to be closed for physicians for whom we had spending data in 2009 (note physicians with a malpractice incident in January 2009 would have nearly 5 years for a claim to be closed in order to appear in our database). This table examines whether our findings were sensitive to defining malpractice incidents only among claims closed within a 6-year period.
